f (x, ç) c2(1 + I ~ Iq).
We extend the integral I(u) to functions u E (l~N), and we study its lower semicontinuity in the weak topology of in order. to obtain existence of minima. RESUME. - On etend l'intégrale I(u) aux fonctions u E et on étudie la semi-continuite dans la topologie faible de ~N) pour obtenir l'existence de minimum.
INTRODUCTION
In this paper we study the definition, the lower semicontinuity, and the existence of minima of some quasiconvex integrals of the calculus of variations. To introduce our results, first we describe a situation studied by Ball [3 ] [4 ] , of interest in nonlinear elasticity.
Ball considers a deformation of an elastic body that occupies a bounded domain Q c (~n (n > 2). If u : S2 ~ is the displacement, and if Du is the n x n matrix of the deformation gradient, then the total energy can be represented by an integral of the type
The energy function f(x, ~), defined for x E Q and ~ E n, is quasiconvex with respect to ~ in Morrey's sense [23 ] ; that is, for every vector-valued function § E One of the simplest, but typical, examples considered by Ball ( [4 ] , section 7) , is given by a function f of the type:
where det ç is the determinant of the n x n matrix ~, and g, h are nonnegative convex functions, that satisfy the growth conditions:
The constant c i is greater than zero, and the exponent p satisfies the inequa- ( 1.14) . In this paper we will follow the second method. In fact we will show in section 5 (3 . 9) . Let us assume also that there exists a positive constant c17 such that g(x, ~) >_ c17|~|. Then we have for every u, uk E C 1 (S~ ; I~N), such that uk converges to u in the weak topology of p~N), for p > min { n ; N ~ ~ n/(n + I). Proof It is sufficient to give the proof also assuming that p min ~ n; N ~.
Like in [8 ] [19] (see the following section 6). We used in [19] ] a different method. The only point in common in the two proofs is the Rellich-Kondrachov imbedding theorem. Essentially this fact determine the lower bound for p. We use here the imbedding theorem in the proof of lemma 2.3 for the quasiconvex case, while we used it in [19 ] to obtain continuity in the sense of distributions of all the subdeterminants of the matrix Du.
EXISTENCE OF MINIMA
In this section we apply the results of the previous sections to define the integral out of C1, and to obtain existence of minima. Let us assume :
We assume also that I p q, and p > qn/(n + 1 ).
For every u E C1(S2 ; we denote by I(u) the integral in (1.1). Moreover for every u E we define F(u) as in ( 1.15 Notice that this value for F(u), when v = 1, is the same as in (1.14). The stated result follows by a lemma, whose proof, based on a method by De Giorgi [9 ] , is the same as the proof of lemma 2. 3. Again we denote by I(u) the integral (1.1). [5 ] ; in fact they use the computation in (1.12). Ball [19] The statement of lemma 5 . 3 in Marcellini [19 ] is wrong. It has been quoted in a wrong way a right result by De Giorgi [8 ] . More 
